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CHILDREN S UNDERSTANDING OF THE SYMPTOMS OF AIDS. Mary R. 
Shoemaker, Linda L. O’Hare, Donald R. Showalter, Domenic V. Cicchetti, 
David J. Schonfeld. Department of Pediatrics, Yale University School of 
Medicine, New Haven, CT. 
Symptoms are the outward manifestations that allow children to identify and 
recognize illness; children's understanding of the symptoms of an illness 
may be directly related to their understanding of its cause or its means of 
transmission. This study is the first empiric investigation of children's 
conceptual understanding and factual knowledge of the symptoms of AIDS. 
Children (N = 361; grades K-6; 57% black, 24% Hispanic, 19% white; 52% 
female) attending four public schools in New Haven, CT were interviewed 
using a semi-structured interview (ASK, AIDS Survey for Kids) that included 
open-ended questions about the symptoms of AIDS, and for comparison, 
cancer and colds. Responses were scored for level of conceptual 
understanding and coded for factual content. For each illness, grade level 
was the variable most strongly correlated with symptomatology concept 
score (R = 0.42-0.48, p<0.0001), and contributed significantly (p<0.0001) 
to the variance observed in concept score even after controlling for race, 
gender, verbal fluency, and socioeconomic status. The mean concept score 
was lower (p<0.01) for symptomatology of AIDS (2.8 of possible 5) than 
for cancer (3.1) or colds (3.9). In addition, far more symptoms were named 
for colds than for either cancer or AIDS. Children who believe that HIV is 

spread via each of five potential means of transmission by casual contact 
were more likely (p<0.01) to cite cold symptoms as symptoms of AIDS. 
We conclude that there exists a developmental progression in children's 
understanding of the symptomatology of AIDS. Children have a less 
sophisticated conceptual understanding and narrower factual knowledge 
base for AIDS than for colds, and therefore have the capability to increase 
their understanding and knowledge about AIDS. Furthermore, improving 
children's understanding of the symptoms of AIDS may diminish 
misconceptions about transmission of HIV via casual contact. 
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1 
INTRODUCTION 
The need to implement developmentally-appropriate educational programs 
about acquired immunodeficiency syndrome (AIDS) at the elementary school 
level, prior to children's initiation of high risk behaviors [1-7], has 
underscored the importance of delineating the developmental process by 
which young children acquire a specific understanding of human 
immunodeficiency virus (HIV) infection and AIDS [7-9]. It is essential to 
learn not only the facts children know about AIDS, but also the process by 
which they understand AIDS, that is, how children think about AIDS and 
what meaning they will give to the various information being taught to them 
[2,10]. By recognizing what children at different grade levels are capable of 
understanding, it will allow the educational programs to provide 
explanations that are more consistent with the children's level of 
understanding [10]. 
The developmental sequence by which children acquire concepts about 
illness in general has been well studied, especially with regard to the 
concepts of causality and treatment [10-14]. As a developmental process. 
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the progression is independent of variables such as gender, race, or socio¬ 
economic status. Prior studies have shown that with increasing age, 
children's understanding of both the cause and treatment of illness 
increases through a series of discrete stages characterized by qualitatively 
different cognitive processes that reflect the progression from pre- 
operational to concrete to formal thought processes as described by Piaget 
[12]. Recent research is just beginning to show that a similar developmental 
progression characterizes children's understanding of AIDS as well 
[7,14,15]. 
With the mandate for developmentally-based AIDS educational programs, it 
is essential to know more about children's specific understanding of HIV 
infection and AIDS. Although adolescents' factual knowledge of AIDS has 
been investigated in several studies [3,7,8,16-19], information about what 
elementary school-age children know about AIDS is particularly limited 
[2,4,8,20-22]. More information about how children understand certain 
aspects of AIDS is needed to create curricula suitable for each age group. 
Studies performed thus far investigating young children's understanding of 
AIDS have focused primarily on the aspects of causality, transmission, 
treatment, and prevention [7,14,23,24]. 
Learning about children's understanding of the symptoms of AIDS may 
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further the understanding of how they view the disease as a whole. 
Symptoms are the outward manifestations that allow children to recognize 
illness. With regard to illness in general, children have shown that they 
understand specified illnesses to have specific symptoms [25]. A collection 
of symptoms and a label for the illness creates a representation or identity 
of a particular illness [25]. Crucial to this understanding of 
symptomatology, however, is to recognize that symptoms of one illness 
may also be associated with another condition, and that certain illnesses, 
such as HIV infection, may be asymptomatic. 
There are only a few studies, however, that have investigated children's 
understanding of the symptoms of illnesses in general [13,25-27], and there 
is only anecdotal mention in the literature about children's knowledge of the 
symptoms of AIDS [2,4,8]. Children's descriptions of people with AIDS 
appear in a few reports [4,25], but these descriptions of symptoms have not 
yet been assessed in the context of a developmental perspective in order to 
determine what children at different age levels understand about the 
symptoms of AIDS and how this information can be taught to them. 
Research has shown that not only are children aware of AIDS at a very 
young age [4,22], but that they have many questions regarding the clinical 
aspects of AIDS [21] and considerable misconceptions about the symptoms 
of this disease [4]. 

4 
Studies of young children's understanding of the cause of AIDS has shown 
that children tend to overgeneralize from a familiar condition, such as the 
common cold, to attempt to explain the cause of AIDS, for which they have 
less experience and/or knowledge [14,28]. Since young children have 
limited knowledge about the symptoms of AIDS, it is likely that they may 
assume as well that symptoms of a common cold, such as sneezing, may 
indicate that someone has AIDS. Since children will experience these cold 
symptoms themselves and see them expressed by family members, such 
misconceptions can create unnecessary fear and anxiety. Several reports 
have shown that a large percentage of elementary school-age children have 
concerns about AIDS [2,20,22,23], including fears of having AIDS when 
they themselves manifest certain symptoms, such as a rash [2]. On the 
other hand, not understanding that someone who is HIV-infected may be 
asymptomatic might lead to the adoption of unsafe behavior at a later age 
because of an underestimate of true risk. 
An appreciation of the developmental process by which children come to 
understand symptoms of AIDS may provide insight into what children at 
different developmental stages already understand and are most capable of 
learning. This has obvious implications for the development of effective 
AIDS educational curricula for elementary school-aged children. 
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STATEMENT OF PURPOSE 
This project aims to measure healthy, elementary school-aged children’s 
level of conceptual understanding of the symptomatology of AIDS and to 
compare their understanding of the symptomatology of AIDS to that of 
other illnesses, namely cancer and colds. We hypothesize that there exists 
a developmental progression in children's understanding of the symptoms of 
these illnesses. This project also examines the factual knowledge that 
children have about the symptoms of AIDS and whether there is an 
association between children's factual knowledge of the symptoms of AIDS 
with their concerns about casual contact as a means of transmission of HIV. 
METHODS 
SAMPLE: The research design and sample have been described by 
Schonfeld et al. in a separate report [14]. Children enrolled in regular 
education classes in kindergarten through sixth grade in two public 
elementary schools and their affiliated middle schools in New Haven, CT 
were invited to participate in this study. The chosen schools are 
representative of New Haven Public Schools. Each child was required to 
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provide verbal assent and written parental consent in order to participate. 
Interviews were conducted by one research assistant (L.L.O.) on 361 
children, almost evenly distributed among grades kindergarten through six, 
which represented 44% of eligible students (9% of invited parents refused 
consent and 48% did not return the consent forms). The sample's racial 
distribution (57% black, 24% Hispanic, 19% white), socioeconomic status 
as measured by the students' school lunch status (55% free, 9% reduced- 
price, 36% full-pay), and gender distribution (52% female, 48% male) were 
highly representative of the elementary school population of New Haven 
Public Schools (56% black, 22% Hispanic, 20% white; 55% free, 7% 
reduced-price, 38% full-pay lunch; 47% female, 53% male). 
RESEARCH INSTRUMENTS AND PROCEDURES: 
ASK (AIDS Survey for Kids): 
The ASK is a standardized, semi-structured interview of approximately 30 to 
40 minutes duration, modeled after the interview protocol of Perrin and 
Gerrity for general physical illness [12,29]. The instrument was developed 
by David J. Schonfeld, Susan R. Johnson, and Ellen C. Perrin and is detailed 
in a separate report [14], The ASK has been shown to measure children's 
conceptual understanding about AIDS along a developmental continuum that 
characterizes children's acquisition of critical health concepts and provides 
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developmental information unavailable through the use of true-false or 
multiple choice questionnaires [14]. Because many children were unfamiliar 
with the term "HIV," "AIDS" was used to refer to both HIV infection and 
AIDS. The questions specific to symptomatology are one part of the ASK 
interview, which also contains open-ended questions about causality, 
treatment, prevention, transmission, vulnerability, and irreversibility that are 
not included in this report. The ASK includes one open-ended question with 
three optional probes, shown in Table 1, inquiring about both the child's 
conceptual understanding and factual knowledge of the symptoms of AIDS, 
and, for comparison, of colds and cancer. The ASK also contains forced- 
response (yes/no) questions regarding five specific modes of transmission of 
HIV by casual contact, as listed in Table 2. 
For the symptomatology questions, each response was probed in a 
standardized manner by the interviewer until the child indicated that he or 
she could provide no further information. One research assistant (L.L.O.) 
conducted all 361 interviews, each of which was audio-recorded and 
transcribed verbatim. All interviews were scored blindly from the 
transcriptions at a later time by the senior author (M.R.S.). 
The scoring scale for conceptual understanding of symptoms was developed 
for this study by the senior author (M.R.S.) and parallels the scales for the 
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concepts of causality, treatment, and prevention as described in a prior 
report [14]. To create a scoring scale for symptomatology, a sample of 
approximately 50 interviews was selected at random and the responses to 
the questions of symptomatology were reviewed without knowledge of the 
age, grade level, race, sex, or socioeconomic status of each child. These 
sample responses were then stratified into categories felt to represent 
increasing levels of sophistication in children's understanding of the 
symptoms of illness, yielding a hierarchically organized scale of 1 to 5 (with 
a higher score indicating a more advanced level of conceptual 
understanding). Concept scores are based on the conceptual sophistication 
of the response, independent of its factual accuracy, as outlined in Table 3. 
For example, the response "you get a toothache" received a score of 4 for 
conceptual understanding, since the child specified a concrete symptom, 
even though a toothache is not an accurate symptom of AIDS. For each 
illness, a child received only one concept score, representing the highest 
level reached in his or her response. Responses in which a child indicated 
that a person with the particular illness would be asymptomatic were scored 
separately. All 361 interviews were scored for one illness at a time to 
eliminate bias within the scoring of one child's responses across the three 
illnesses. 
In addition to the conceptual level of each response, the content of 
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responses were recorded and coded by category (Table 5). The content 
codes were selected by the senior author (M.R.S.) by reviewing 
approximately 50 transcribed interviews and grouping the symptoms named 
into discrete categories. All categories mentioned in each response were 
recorded, thus multiple codes were allowed. Only those responses attaining 
a concept score of 4 or 5 were coded for content, since the remaining 
responses lacked specific content for coding. 
The responses to the symptomatology questions of all interviews were 
scored for concept and coded for content, using a detailed scoring manual, 
by the senior author (M.R.S.) who was blinded to the child's age, grade 
level, race, gender, socioeconomic status, and Peabody Picture Vocabulary 
Test-Revised (PPVT-R) score (described below). A random sample of 25 
interviews was scored independently by another member of the research 
team (D.J.S.) to quantify inter-rater reliability. The interviews were scored 
in two sets (N = 10 and N = 15) over time to measure for rater drift. 
Observed agreement was greater than 95% for symptomatology concept 
scores for all three illnesses, using a linear weighting system for partial 
agreement [14]; weighted Kappa was greater than 0.80 for all three 
illnesses, representing excellent inter-rater reliability [30-32]. Similar good 
(>0.60) to perfect inter-rater reliability was observed for the coding of 
content items for the three illnesses with 96-100% overall agreement for all 
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content categories; weighted Kappa ranged from 0.65 to 1.00. 
The five forced-response questions regarding specific modes of disease 
transmission via casual contact were scored as either yes or no by the 
senior author (M.R.S.). 
Other data: Demographic data including age, gender, race, grade, and 
school lunch status (as a measure of socioeconomic status) were obtained 
for each child from school records by Schonfeld et al. The Peabody Picture 
Vocabulary Test-Revised (PPVT-R) [33] was administered to each child (by 
L.L.O.) prior to the administration of the ASK and served as a measure of 
verbal fluency and an estimate of cognitive ability. 
ANALYSES: The analyses were planned and performed by David J. 
Schonfeld, Donald Showalter, and Domenic Cicchetti. 
We calculated Pearsonain R to examine intercorrelations among the 
symptomatology concept scores for the three illnesses and, for each illness, 
the correlation between symptomatology concept score and grade level. 
Concept scores for symptomatology of each of the three illnesses were 
dichotomized and analyzed by the Jonckheere test of ordinal trend [34] to 
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determine whether or not a linear association between grade level and the 
proportion of children with a more sophisticated level of conceptual 
understanding exists. Comparisons were then made of the mean 
symptomatology score among the three illnesses using a repeated measures 
analysis of variance; pair-wise post-hoc analyses were made with the Dunn 
Test [35]. For each of the three illnesses, a linear regression model was 
then constructed with symptomatology concept score as the dependent 
variable and gender, race, school lunch status, and PPVT-R score as 
independent variables. Comparisons of the various content themes in 
children's responses between children responding yes or no on each of the 
five questions regarding casual contact were analyzed by Chi-square. 
RESULTS 
Scores for the concept of symptomatology for the three illnesses (AIDS, 
cancer, and colds) were moderately intercorrelated (Pearsonian R ranged 
from 0.34 - 0.42, p<0.0001). Grade level was the variable most strongly 
correlated with the concept score for each of the three illnesses (Pearsonian 
R ranged from 0.42 - 0.48, p<0.0001). To assess further the nature of the 
relationship between grade level and concept score, scores for each of the 
three illnesses were dichotomized into low (1-3) and high (4-5) levels (see 
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Table 4). For each illness, as grade level increased, there was a consistent 
developmental progression in the percent of high level conceptual responses 
(p<0.0001, Jonckheere test of ordinal trend), indicating a highly 
statistically significant linear trend [34,36]. 
In the Figure, the mean concept scores for symptomatology of AIDS, 
cancer, and colds are shown for each grade level, demonstrating, for each 
illness, a consistent increase in mean concept score with progressing grade 
level. The mean concept score for all grade levels combined varied 
significantly among the three illnesses studied (p<0.001; repeated 
measures analysis of variance). The mean score was lower for the 
symptomatology of AIDS (2.83) than for cancer (3.12), which in turn was 
lower than the symptomatology of colds (3.90). All three pair-wise post- 
hoc comparisons were significant at p<0.01 (Dunn Test). 
For each of the three illnesses, a linear regression model was constructed 
with symptomatology concept score as the dependent variable, and gender, 
race, school lunch status, and PPVT-R score as independent variables. In 
each regression model, grade level contributed significantly to the variance 
in concept score (p<0.0001). 
The content of children's responses to the open-ended questions about the 
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symptoms of the three illnesses were also analyzed. Table 5 lists, by 
category, the symptoms most commonly named. Since the more immature 
responses (concept score ^-3) could not be coded for content, the content 
analysis only reflects responses demonstrating the higher levels of 
conceptual understanding (i.e. concept scores of 4 or 5). In addition, 
responses for those children who indicated that the illness is asymptomatic 
(N = 24 for AIDS, N = 15 for cancer, N = 0 for colds) are also not 
included in the content analysis. There are greater than 361 total content 
responses (for colds), since multiple content codes were possible for a given 
child. 
Table 6 shows the number of responses with codable content (for responses 
with concept scores of 4 or 5) for the five questions regarding specific 
modes of transmission of HIV via casual contact. In addition, it shows the 
percentage of these responses that contained specific mention of symptoms 
of an upper respiratory infection (URI), demonstrating that children who 
answered yes to each of the questions regarding transmission via casual 
contact were more likely to mention non-specific URI symptoms in their 
responses than were children who answered no (p<0.01; Chi-square). 
There were no responses in which a child made specific reference to 
symptoms suggestive of pneumocystis pneumonia; all responses coded as 
URI symptoms were compatible with symptoms of a common cold. 
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DISCUSSION 
This study is the first empiric investigation to systematically examine 
children's conceptual understanding and factual knowledge of the 
symptoms of AIDS. The results substantiate the hypothesis that 
symptomatology is a concept with a characteristic developmental 
progression, as outlined in Table 3. Through the use of the ASK, it was 
shown that with increasing age, children demonstrate greater sophistication 
in their conceptual understanding of the symptoms of AIDS. A similar 
developmental progression is seen for their understanding of the symptoms 
of cancer and colds. This progression parallels that of children’s conceptual 
understanding of causality, treatment, and prevention as described 
previously [14]. 
Children have a higher conceptual level of understanding, regardless of 
accuracy, of the symptoms of more familiar illnesses such as a cold, than 
for either cancer or AIDS. This suggests that children have the conceptual 
capability of understanding the symptoms of AIDS at a higher level of 
sophistication, at least as high as they do for colds. Furthermore, there 
were 559 total responses coded for content for colds, in comparison to 203 
and 273 for AIDS and cancer, respectively. This difference implies as well 
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that children have a broader factual base and familiarity with the symptoms 
of colds than they do with cancer or AIDS. 
Due to the protean manifestations of AIDS and to the fact that a person 
with HIV infection may be asymptomatic, we were unable to score 
responses for factual accuracy. However, this study begins to delineate the 
categories of symptoms that children name when describing AIDS, as well 
as to measure the rates of responses within each of these categories. 
Children who believe that AIDS is spread by casual contact (e.g. touching, 
kissing, or sharing a cup with someone with AIDS) are more likely to name 
nonspecific symptoms consistent with the common cold as symptoms of 
AIDS than are those children who do not think AIDS is spread by casual 
contact. Teaching children accurate symptoms of AIDS may, therefore, 
help to alleviate their misconceptions and anxieties about transmission via 
casual contact. 
The results of this study have implications for the creation of 
developmentally-based educational programs for elementary school-age 
children and suggest that young children are capable of attaining a higher 
conceptual level of understanding of the symptoms of AIDS than they 
currently possess. In addition to a greater conceptual understanding, 
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children can benefit from factual information about the true symptoms of 
AIDS. As symptoms are the outward manifestations of illness, not only are 
they important in identifying and recognizing disease, but also in 
understanding important disease processes such as causality and 
transmission. As such, developmentally-appropriate information about the 
symptoms of AIDS should be included in AIDS educational curricula, even at 
the elementary grades. 
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Table 1. ASK Symptomatology Question. 
How can you tell if someone has AIDS (a cold, cancer)? 
PROBES: 
How can you tell if a child has AIDS (a cold, cancer)? 
How can you tell if you have AIDS (a cold, cancer)? 
How does this let you know someone (a child, you) has 
AIDS (a cold, cancer)? 
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Table 2. ASK: Forced-Response Questions Asked to Assess Transmission 
by Casual Contact. 
If someone has AIDS and that person sits next to you, but doesn't touch 
you, can you get AIDS? 
What if they touch you with their hand? 
What if they cough on you? 
What if you drink from their cup? 
What if they kiss you on the cheek? 
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Table 3. Sample Scoring Criteria for the Conceptual Understanding of 
Symptomatology. 
1 = "I don't know," no response, or off-subject response (eg. "I won't get 
AIDS," "It snows outside when it's cold"). 
2 = Circular responses and/or reference to phenomenon or external sources 
of information. The child uses circular reasoning (eg. "You have AIDS") or 
refers to a phenomenon associated with the illness, such as a cause, 
treatment, or consequence, as if it were a sign or symptom of the illness. In 
addition, a child may cite an external source of information, such as a 
mother or doctor who told the child he/she had the certain illness. 
Examples: "You're sick" (circular) 
"You catch it" (cause) 
"You don't go to school" (consequence) 
"You take medicine" (treatment) 
"My mom told me" (external source of 
information) 
3 = Vague allusions to feeling or looking different or funny. The child 
acknowledges that the person is feeling or looking different but does not 
refer to any specific symptom or sign in his/her response. 
Examples: "You look funny" 
"You feel sick" 
"You look sad" 
4 = Specific and concrete symptoms, signs, and/or diagnostic tests are 
named. The child names specific symptoms or signs of the illness but 
makes no comparison of these symptoms or signs to that person's normal 
state of health. 
Examples: "You cough" 
"You have a sore throat" 
"You get a blood test" 
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5 = Acknowledgment that specific symptoms or signs are characteristic of 
that illness state or at least more common or extreme when a person is ill. 
There is a direct comparison of the "sick" state with the "well" state. 
Examples: "Your temperature is higher than normal" 
"You get watery eyes and your eyes don't 
usually water unless you are crying" 
"The test shows something wrong with your 
blood" 
Asymptomatic = The child indicates that the illness is asymptomatic or 
lacks signs that are apparent to observers. This is distinguished from a 
score of 1 (eg. "I don't know") in that the child must demonstrate clearly 
that he/she understands that the symptoms aren't visible (eg. "I don't know 
because you can't see it"). Also, "asymptomatic" is distinguished from a 
score of 2, where reference is made to an external source; "They tell you 
they're sick" is scored as a 2 whereas the response, "They have to tell you, 
otherwise you can't tell" is scored as "asymptomatic." 
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Table 6. URI Symptoms Content Codes as a Function of Responses to the 
Five Questions Regarding Transmission via Casual Contact. 
Casual Contact # Responses * # (% of responses) 
Method Mentioning Nonspecific 
URI Symptoms** 
Sit next to Yes 19 6 (31.6%) 
No 133 11 (8.3%) 
Touch hand Yes 51 13 (25.5%) 
No 98 4 (4.1%) 
Cough on you Yes 93 17 (18.3%) 
No 54 0 (0.0%) 
Share cup Yes 104 17 (16.3%) 
No 45 0 (0.0%) 
Kiss you Yes 70 13 (18.6%) 
No 72 2 (2.8%) 
* Number of responses with codable content, i.e. with concept scores of 4 
or 5. 
** P < 0.01, Chi-square for each comparison between children responding 
yes vs. no for each question of transmission via casual contact. 
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Figure: Mean Score for Concept Symptomatology for Each of the Three 
Illnesses (AIDS, Cancer, and Colds) as a Function of Grade Level. 
GRADE 

25 
REFERENCES 
1. American Academy of Pediatrics Committee on School Health: 
Acquired Immunodeficiency Syndrome Education in Schools. 
Pediatrics, 82(2), 278-280, 1988. 
2. Brown, L.K., Reynolds, L.A., Brenman, A.J.: Out of Focus: 
Children's Conceptions of AIDS. Journal of Health Education, 25(4), 
204-209, 1994. 
3. Centers For Disease Control: Guidelines for Effective School Health 
Education to Prevent the Spread of AIDS. MMWR, 37(S-2), 
1-14, 1988. 
4. Fassler, D., McQueen, K., Duncan, P., Copeland, L.: Children's 
Perceptions of AIDS. Journal of the American Academy of Child and 
Adolescent Psychiatry, 29(3), 459-462, 1990. 
5. Quackenbush, M., Villarreal, S.: "Does AIDS Hurt?": Educating 
Young Children About AIDS. 2nd ed. Santa Cruz, CA: ETR 
Associates, 1992. 
6. Schonfeld, D.J., O'Hare, L.L., Perrin, E.C., Quackenbush, M., 
Showalter, D.R., Cicchetti, D.V.: A Randomized, Controlled Trial of 
a School-Based, Multi-Faceted AIDS Education Program in the 
Elementary Grades: The Impact on Comprehension, Knowledge, and 
Fears. Pediatrics, in press. 
7. Walsh, M.E., Bibace, R.: Children’s Conceptions of AIDS: A 
Developmental Analysis. Journal of Pediatric Psychology, 16(3), 
273-285,1991. 
8. Brown, L.K., Fritz, G.K.: Children's Knowledge and Attitudes 
about AIDS. Journal of the American Academy of Child and 
Adolescent Psychiatry, 27(A), 504-508, 1988. 
9. Obeidallah, D., Turner, P., lannotti, R.J., O'Brien, R.W., Haynie, D., 
Galper, D.: Investigating Children's Knowledge and Understanding 
of AIDS. Journal of School Health, 63(3), 125-129, 1993. 

26 
10. Bibace, R., Walsh, M.E.: Development of Children's Concepts of 
Illness. Pediatrics, 66(6), 912-917, 1980. 
11. Kister, M.C., Patterson, C.J.: Children's Conceptions of the 
Cause of Illness: Understanding of Contagion and Use of Immanent 
Justice. Child Development, 51, 839-846, 1980. 
12. Perrin, E.C., Gerrity, P.S.: There's a Demon in Your Belly: 
Children’s Understanding of Illness. Pediatrics, 67(6), 841-849, 1981. 
13. Redpath, C.C., Rogers, C.S.: Healthy Young Children's Concept of 
Hospitals, Medical Personnel, Operations, and Illness. Journal of 
Pediatric Psychology, 9(1), 29-40, 1984. 
14. Schonfeld, D.J., Johnson, S.R., Perrin, E.C., O'Hare, L.L., Cicchetti, 
D.V.: Understanding of Acquired Immunodeficiency Syndrome by 
Elementary School Children - A Developmental Survey. Pediatrics, 
92(3), 389-395, 1993. 
15. Johnson, S.R., Schonfeld, D.J., Siegel, D., Krasnovsky, F.M., Boyce, 
J.C., Saliba, P.A., Boyce, W.T., Perrin, E.C.: What Do Minority 
Students Understand about the Causes of Acquired Immunodeficiency 
Syndrome, Colds, and Obesity?. Developmental and Behavioral 
Pediatrics, 75(4), 239-247, 1994. 
16. DiClemente, R.J., Zorn, J., Temoshuk, L.: Adolescents and AIDS: A 
Survey of Knowledge, Attitudes, and Beliefs about AIDS in San 
Francisco. American Journal of Public Health, 75(12), 1443-1445, 
1986. 
17. Helgerson, S.D., Peterson, L.R., the AIDS Education Study Group: 
Acquired Immunodeficiency Syndrome and Secondary School 
Students: Their Knowledge is Limited and They Want to Learn More. 
Pediatrics, 81(3), 350-355, 1988. 
18. Price, J.H., Desmond, S., Kukulka, G.: High School Students’ 
Perceptions and Misperceptions of AIDS. Journal of School Health, 
55(3), 107-109, 1985. 
19. Siegel, L.J.: Editorial: Children s Understanding of AIDS: Implications 
for Preventive Interventions. Journal of Pediatric Psychology, 18(2), 
173-176, 1993. 

27 
20. Brown, L.K., Nassau, J.H., Barone, V.J.: Differences in AIDS 
Knowledge and Attitudes by Grade Level. Journal of School Health, 
60(6), 270-275, 1990. 
21. Montauk, S.L., Scoggin, D.M.: AIDS: Questions from Fifth and 
Sixth Grade Students. Journal of School Heath, 59(1), 291-295, 
1989. 
22. Sly, D.F., Eberstein, I.W., Quadagno, D., Kistner, J.A.: Young 
Children's Awareness, Knowledge, and Beliefs About AIDS: 
Observations From a Pretest. AIDS Education and Prevention, 4(3), 
227-239, 1992. 
23. Osborne, M.L., Kistner, J.A., Helgemo, B.: Developmental 
Progression in Children's Knowledge of AIDS: Implications for 
Education and Attitudinal Change. Journal of Pediatric Psychology, 
18(2), 177-192, 1993. 
24. Siegelman, C., Maddock, A., Epstein, J., Carpenter, W.: Age 
Differences in Understandings of Disease Causality: AIDS, Colds, and 
Cancer. Child Development, 64, 272-284, 1993. 
25. Goldman, S.L., Whitney-Saltiel, D., Granger, J., Rodin, J.: 
Children's Representations of "Everyday" Aspects of Health and 
Illness. Journal of Pediatric Psychology, 16(6), 747-766, 1991. 
26. Campbell, J.D.: Illness Is a Point of View: The Development of 
Children's Concepts of Illness. Child Development, 46, 92-100, 
1975. 
27. Potter, P.C., Roberts, M.C.: Children's Perceptions of Chronic 
Illness: The Roles of Disease Symptoms, Cognitive Development, and 
Information. Journal of Pediatric Psychology, 9(1), 13-27, 1984. 
28. Schonfeld, D.J.: The Child's Cognitive Understanding of Illness. In: 
Lewis, M., ed. Child and Adolescent Psychiatry: A Comprehensive 
Textbook. Baltimore, MD: Williams & Wilkins, 949-953, 1991. 
29. Perrin, E.C., Sayer, A.G., Willett, J.B.: Sticks and Stones May Break 
My Bones...Reasoning About Illness Causality and Body Functioning 
in Children Who Have a Chronic Illness. Pediatrics, 88(3), 608-619, 
1991. 

28 
30. Cicchetti, D.V., Sparrow, S.S.: Developing Criteria for Establishing 
Interrater Reliability of Adaptive Behavior. American Journal of Mental 
Deficiency, 86, 127-137, 1981. 
31. Fleiss, J.L.: Statistical Methods for Rates and Proportions (2nd ed.). 
New York: Wiley, 1981. 
32. Landis, J.R., Koch, G.G.: The Measurement of Agreement for 
Categorical Data. Biometrics, 33, 159-174, 1977. 
33. Dunn, L., Dunn, L.: Peabody Picture Vocabulary Test-Revised. 
Manual for Forms L and M. Circle Pines, MN: American Guidance 
Service, 1981. 
34. Leach, C.: Introduction to Statistics: A Nonparametric Approach for 
the Social Sciences. New York: John Wiley & Sons, 1979. 
35. Toothaker, L.E.: Multiple Comparisons for Researchers. Newbury 
Park, CA: Sage Publications, 1991. 
36. Cicchetti, D.V., Showalter, D., Rourke, B.P., Fuerst, D.: A 
Computer Program for Analyzing Ordinal Trends With Dichotomous 
Outcomes: Application to Neuropsychosocial Research. The Clinical 
Neuropsychologist: Computerizing the Clinician Section, 6, 458-463, 
1992. 





HARVEY CUSHING / JOHN HAY WHITNEY 
MEDICAL LIBRARY 
MANUSCRIPT THESES 
Unpublished theses submitted for the Master's and Doctor's degrees and 
deposited in the Medical Library are to be used only with due regard to the 
rights of the authors. Bibliographical references may be noted, but passages 
must not be copied without permission of the authors, and without proper credit 
being given in subsequent written or published work. 
This thesis by has been 
used by the following persons, whose signatures attest their acceptance of the 
above restrictions. 
NAME AND ADDRESS DATE 

